Background: bullying (and cyberbullying) is a widespread phenomenon among young people and it is used to describe interpersonal relationships characterized by an imbalance of power. In this relationships often show aggressive behavior and intentional "harm doing" repeated over time. The prevalence of bullying among youth has been reported to vary widely among countries (5.1%-41.4%) and this behavior seems generally higher among student boys than girls. Several school interventions have been developed to reduce bullying, but reported inconsistent results possibly related to limitations in the study design or to other methodological shortcomings. Aims: evaluating randomized-controlled trials (RTCs) conducted between 2000 and 2013 to assess the effectiveness of school interventions on bullying and cyberbullying. Methods: a systematic search of the scientific literature was conducted on Pubmed/Medline and Ebsco online databases. We also contacted experts in the field of preventive bullying research. Results: 17 studies met the inclusion criteria. The majority of studies did not show positive effects in the long term; the interventions focused on the whole school were more effective in reducing bullying than interventions delivered through classroom curricula or social skills training alone. Conclusion: while there is evidence that programs aimed at reducing bullying can be effective in the short term, their long-term effectiveness has not been established, and there are important differences in the results based on gender, age and socio-economic status of participants. Internal inconsistency in the findings of some studies, together with the wide variability of experimental designs and lack of common standardized measures in outcome evaluation, are important limitations in this field of research.
INTRODUCTION
Bullying is a significant problem in schools [1] . It is defined as intentional aggressive behaviour by a single person or a group against a peer who cannot easily defend himself/herself. Its nature is repetitive over time, lasting weeks and, at times, even months or years. Bullying can take on the following forms: physical (punching or kicking, seizing or damaging other people's belongings); verbal (ridiculing, insulting, repeatedly mocking someone, making racist remarks); relational (leaving one or more peers out of aggregation groups) and indirect (spreading rumours or gossip about a student) [2] .
In recent years, as a result of the widespread use of smart phones and Internet access among youth, another phenomenon has surfaced: cyberbullying. Cyberbullying is characterized by the use of electronic forms of contact (e.g., phone calls, text messages, picture/video clips, e-mails, chat rooms, instant messaging, websites) [3] , that allow the perpetrator to *Address correspondence to this author at the Department of Public Health and Clinical and Molecular Medicine, University of Cagliari, Italy; Tel: 070.6093498; E-mail: elisa.cantone@libero.it remain anonymous and intensify feelings of discomfort in the victim [4] . Cyberbullying can take on the following forms: flaming (online fights using electronic messages with angry and vulgar language); harassment (repeatedly sending mean, insulting messages); cyberstalking (repeated, intense harassment and denigration that includes threats or creates significant fear); denigration (spreading rumours online; sending or posting gossip about a person to damage his/her reputation or friendships); impersonation (pretending to be someone else and sending or posting material to get that person in trouble or danger, or damage that person's reputation or friendships); outing (sharing someone's secrets or embarrassing information or images online); trickery (tricking someone into revealing secrets or embarrassing information, then sharing it online); and exclusion (intentionally and cruelly excluding someone from an online group) [5] .
Three main roles have been identified within the bullying cycle: the bully, the victim, and bystanders [6] . Usually the bully is the strongest among peers and has a strong need for power. In fact, the main purpose of bullying behaviours is to undermine the social status of the victim and his/her sense of personal security, while at the same time raising the bully's self-esteem and social status. As a consequence, bullying actions usually take place in front of an audience. Bystanders can support the bully, defend the victim, or serve as passive onlookers. In the majority of cases bystanders attend without intervening but still they are considered an integral part of the bullying situation. The victims are of lower status than their aggressors and tend to isolate themselves due to bullying appearing unable to defend themselves and in need of protection.
The school has been identified as a context where bullying behaviours frequently occur [1] . Sometimes persecution also occurs on the way to and from school but cyberbullying, by definition, can occur anywhere. Finally, the prevalence of victimization and bullying changes in different age groups. Dake and collaborators [7] have shown that the incidence of victimization and bullying in primary school (grades 1-5) is higher than in middle (grades 6-8) and secondary school (grades [9] [10] [11] [12] . While, as mentioned in the report of Ttofi [8] , the incidence of bullying is more prevalent among males versus female.
Research also indicates that being the victim of bullying contributes independently to children's mental health problems [9] . The persistence of the phenomenon for prolonged periods of time may cause the development of low self esteem and depressive symptoms that can persist into adulthood [2, 10] . Bullying victims have reported various forms of psychological, physical and social suffering, such as sleep disturbances, enuresis, abdominal pain, headache, selfdestructive behaviour, feeling sad, and feeling socially rejected or isolated [11] [12] [13] . They experience greater social marginalization and lower social status and the effects of the bullying experience appear to last over time [14] . In fact, along with their bullies, victims have a significantly amplified risk of anxiety, depressive symptoms and suicidal ideation than children who are not bullied or bully [15, 16] . A recent meta-analysis [17] has confirmed the strong correlation between being bullied and psychosomatic disorders in adolescents and children. Bullies are also more frequently involved in delinquency and substance abuse than other children and adolescents. Studies in school settings reported that victims showed problems of adjustment and bonding as well as difficulties in the completion of homework, while bullies showed increased school absenteeism [18] .
Thus, it seems particularly important in this context to analyse how the different variables involved in the process of victimization and bullying influence each other, and to take into account that some studies have only looked at bullying and victimization outcomes, while others have also assessed associated mental health and social outcomes. We also consider it relevant to understand how many treatments were able to reduce the principal components of bullying (bullying, victimization and bystanders behaviour).
To our knowledge, only few prior systematic reviews have been conducted on school-based interventions to reduce bullying [19, 10] . These reviews though included several kinds of study and experimental design, making it difficult to compare and evaluate the outcomes. This work tries to avoid some of these difficulties by selecting RCT designs only. Finally, this work is part of a collection of reviews on several aspects of children's and adolescents' well-being. They concern, for example, the promotion of health and well-being in schools through focused intervention programs [20] , the development of physical activity interventions within schools to support and improve general mental health [21] , and the expansion of school-based programs targeting children with mental disorders [22] .
Taking the above into consideration, the objective of this specific study is to systematically review the international research in this field and critically analyze the results of school-based interventions to reduce or prevent bullying and cyber-bullying.
METHODOLOGY
Bullying is of interest to researchers and clinicians as those who are bullied can develop problems later on in life, thus that public mental health perspective and interventions become important for a greater understanding of the phenomenon. The work group made a first search of all the studies available on the theme in an online medical database (PubMed/Medline) with some highly comprehensive keywords ("school", "mental health", "education context") in the time interval of 2000-2013. From over 17,000 items, and after double-blind selection on title and abstract, 1051 papers were selected concerning actions or promotion programs. Most actions focused on the promotion of general or psychological well-being, on the management of emotions or the identification of mental health needs, the prevention of conduct disorders, the prevention of school dropout or improvement in academic performance.
Considering the extent of the results, we focused on the specific topic of bullying and cyberbullying. We expanded the systematic research using more specific keywords ("bullying", "cyberbullying", "school based") always in the time interval from 2000 to 2013 in an online medical database (PubMed/Medline) and, specifically, in an online psychological and social database (Ebsco). Additionally, we contacted the experts in the field of action and preventive bullying research and asked them whether they knew about relevant studies not published in peer-reviewed journals or other relevant literature.
This search yielded 2058 articles; 2020 were excluded because they were present in both databases or were described as quasi-experimental study designs. We also considered it relevant to confine the study design to experimental research and we selected Randomized Control Trial (RCT).
The decision to include only RCT studies limits the effect selection and helps to determine the effectiveness and the repetitiveness of the actions.
Subject recruitment for school-based interventions can be done on several levels in randomized controlled trials, but we did not make further selections based on this criterion. Additionally, we used another criterion to analyze the selected documents: the focus of the study had to be on the operative and preventive school interventions against bullying and cyberbullying. The language used to describe the work and papers' translations and transcriptions into English were also taken into account. Each article was analyzed to determine the study method, the intervention components, the measured outcomes, and the results.
RESULTS
We conducted a systematic review of 17 studies that met the inclusion criteria. The selection steps are illustrated in the flow diagram in Fig. (1) . Overall, the studies are distributed globally with a prevalence in extra-European countries: 8 studies on the efficacy of anti-bullying intervention programs took place in the USA and 3 were conducted in Australia. The remaining 6 took place in Europe and, as shown in Table 1 , in Northern countries mostly.
We divided the studies in two main areas: universal interventions and focused ones. The first area comprises programs with a systemic or ecological approach, oriented to the involvement of the entire school population and frequently necessitating specific actions to involve families. Their theoretical assumptions are that the cultural climate may promote or diminish events of violence among peers, according to the greater or lesser tolerance that they encounter.
Other studies focused on interventions on the specific categories of bullies, victims or bystanders (the protagonists of bullying).
There were also studies comparing the two types of intervention (universal and focused), or proposing a combination of the two, to evaluate the differences in terms of areas and dimensions of the phenomenon and to see if the two types of program can increase each other's efficacy.
Many interventions against bullying are aimed at contrasting the phenomenon and at the same time, at preventing the development of future behavioral or psychiatric symptoms, such as social anxiety, low sense of self-efficacy, social withdrawal, suicidal tendencies and other effects reported to be associated to peer victimization and to living in a social context characterized by high exposition to violence and lack of personal security.
For this reason we considered as a primary aspect of our analysis of intervention programs, their efficacy in reducing bullying -defined as violent behaviors against peers -victimization or bystanders' attitudes and behaviors. As a second step we considered the effect of the actions on other dimensions of psycho-social well-being, as shown in Table 5 . We purposefully chose to keep this distinction even when the reduction of bullying-related behaviors was not the primary outcome of the study, and the assessment of action efficacy was related to that specific aspect, while the other aspects of personal well-being could be considered as an added value of each specific intervention, having relation to the general purpose of mental health promotion that drives the actions against bullying.
Most of the interventions we assessed were addressed to the primary school (N = 12); only one was aimed at a teenage population, while 4 studies evaluated the effectiveness of the program more on adolescents than on primary-school children. In particular the Kiva program is developed for children of different ages. Full-text articles excluded, studies did not assess the effectiveness of treatment; (n = 2)
Studies included in qualitative synthesis (n = 17) Generally, it seems that the results of the selected studies show higher efficacy of whole-school interventions at the end of the trial, but several outcomes often appeared lower in or deprived of any significance at the follow-up (as shown in Table 4 , at the end of the following paragraphs that describe the anti-bullying programs). Few programs showed longterm efficacy, while others demonstrated improvements in the social school climate and well-being of the children, reduction of the impact of the effects of bullying on the subject's well-being. For a detailed description of each approach and level of program, please refer to Table 3 .
The following paragraphs give a description of the antibullying intervention programs for each of the methodological studies summarized in Table 2 .
Focused Interventions
Two studies were targeted at intervention programs for students, on an individual level. These studies were conducted by De Rosier [23] and by Berry [24] , were based respectively on the implementation of social skills and on a cognitive-behavioral manualized group intervention.
The research conducted by De Rosier showed that the S.S.GRIN intervention (see Table 2 for description) effectively reduces aggressive behavior and forms of antisocial affiliation between peers. However, effect sizes were modest [23] . While the research conducted by De Rosier was targeted at 3rd grade children, the second intervention carried out by Berry focused on male adolescents only, selected among students who reported a clinical level of anxiety and reported having been victims of bullying acts. Adolescents received 8 weekly hour-long sessions of a cognitive behavioral manualized group intervention program, provided in the schools during school time. The program also included actions targeted at the parents' group and delivered at school as well, either during school time or in the evening, depending on the recommendations of each school [24] . Adolescents and parents in the intervention group reported significantly greater reductions in bullying interference. However, most measures showed no significant change at the follow up, indicating maintenance of benefits.
Both interventions proved effective in reducing bullying. Only Berry's study had a follow up measure, with moderate evidence of results maintenance, while both involved a relatively small sample, N= 187 and N= 46 respectively.
Universal Interventions
All the programs with a universal approach adopt a social theoretical foundation and act on more levels, with the involvement of teachers and, at times, of parents in the implementation of the program. The general theory behind this kind of intervention is that bullying may be related to the general social climate in the school. Therefore, these programs are directed at changing the school climate. All the programs with a school-wide approach included the use of a manual for the implementation of the activities; some studies involved specific actions oriented also to the families, in the form of meetings, training, and classroom lessons [25] [26] [27] [28] [29] [30] [31] or home activities [32] .
Some programs are defined "whole school" and include several intervention levels (classroom, teacher, parents, students: individually and in group). Others can be defined "multi-level" since they consider fewer levels than the former. Finally, we selected a systemic-approach program that applies many actions to the classroom level only.
The Whole-School Interventions
We found 7 RCTs involving school-wide level of action (whole-school interventions [33] Sugai, Horner, 2002). Three of these [25, 34, 35] made reference to the principles of the program developed by Dan Olweus [36] and by Peter K. Smith [6] , the pioneers of bullying and cyber-bullying studies. Olweus [14] proposed the idea of anti-bullying intervention programs to improve the social environment by introducing clear rules against the bullying behavior, to reduce the benefits of bullying and increase awareness of its disadvantages. He developed a program that actively involves parents, peers and teachers and believed in the importance of the authoritative presence of the adults taken from the child-rearing model, and applied to the school setting [37] .
The Flemish school-based bullying intervention program conducted by Stevens [34] was carried out in primary and secondary schools with different results. The work group proved that the antibullying intervention had a mixed pattern of positive changes in primary schools, while it was not effective in the dimensions of self-referred victimization. In the secondary school the program showed better outcomes on both bullying and victimization [38] . The core program by Fekkes [25] was developed over a period of two years, and recorded improvement in self-reported peer relationships and decreased depression. In Fonagy's workgroup, Twemlow [35] developed the Peaceful intervention program and published the results of "Peaceful Schools Experiment" showing a decrease in peer-reported victimization, aggression, and aggressive and disruptive classroom behavior [35] . The study conducted with the application of the School wide -Peer-Reported Victimization Victimization was measured via a peer-nomination process through which each student was nominated by their peers as either a victim or non-Victim.
-Perception of Peers: students were also asked to rate their beliefs about their peers in general. Student beliefs were measured using the Generalized Perception-of-Peers Questionnaire, a 13-item scale that assesses the extent to which one's peers are considered supportive, kind, and trustworthy as opposed to unsupportive, hostile, and untrustworthy. -Depression: Students' level of depression was measured by a 7-item scale derived from the Beck Depression Inventory BDI.
-Anxiety: Two social anxiety scales, the Fear of Negative Evaluation and the Social Avoidance and Distress, were combined to measure students' level of anxiety.
Cross et al., Australia 2011 "Friendly schools" was designed using a whole-of-school approach to help build students' social competence and relationship, reduce the likelihood of bullying, and reduce the harm students may experience from bullying. It was based on the Principles of Successful Practice for Bullying Reduction in Schools developed by the same research team in 1999. The FS program used three levels of intervention to involve: the whole school community to build their commitment and capacity to address bullying; students' families through awareness-raising and skill-based self-efficacy activities (family intervention); grade 4-5 students and their teachers through the provision of teacher training and comprehensive teaching and learning support materials (classroom intervention). Positive Behavioral Intervention and Supports (SWPBIS) showed that children in the SWPBIS schools displayed significantly less bullying behavior and experienced lower levels of rejection over time than children in the control schools [39] .
Cross' [32] Friendly Schools (FS) intervention program monitored bullying behaviors at 12, 24 and 36 months, and observed less reported victimization episodes at 12 and 36 months, but found no difference in the self-report measures related to bullying, with a lack of internal coherence of the measures*. The Positive Actions program in the studies conducted by Lewis [27, 31] showed similar inconsistency*. Lewis [31] reports that there was no evidence of the effect of the program in relation to the reports of teachers regarding bullying and the behavioral problems of the students, while the students themselves, at the end of the program, reported less violent behaviors in comparison to the students in the control group. Li [27] , who worked on a similar program, reported that the Positive Actions Program brought 41% fewer bullying behaviors (IRR = 0.59) compared to students in the control schools. Disruptive behaviors showed similar results, but at a non-statistically significant level. It is important to consider that this study did not have any baseline data for about half of the sample.
Multi-Level Systemic Approach
Several intervention programs contain a lower number of action levels, including also an ecologic approach to bullying, i.e. to see youth behaviors as "shaken by multiple factors within nested contextual systems" [40] . They are treated by Brown [41] , Frey [42] , Karna [28] and Willford [29, 30] , respectively, with the models "Step to Respect" (STR) and "The KiVa Program".
The
Step to Respect program is designed to reduce bullying partly by decreasing peer reinforcement of bullying behavior through increased positive bystander behaviors (ignoring bullying, supporting bullied students, intervening to stop bullying incidents and reporting bullying to school staff). The work proposed by Frey showed that the students in the intervention schools were accepting less of bullying/aggression, felt more responsibility to intervene to help bullied friends, and reported greater adult responsiveness than the students in the control schools [42] . This result supported the results of Brown's work, published in 2011: the author showed the positive effects of the program on a range of outcomes (e.g., improved student climate, lower levels of physical bullying perpetration, less bullying-related problems at school). Program efficacy (efficacy evaluated for bullying, victimization or by-standing No differences were found for self-reported perpetration of bullying.
At baseline: the two study conditions were similar with regard to the Results indicate that self-reported bully victimization among students in the YM schools decreased at a higher rate compared to students in control group schools, and by the end of the study, bully victimization was significantly lower in the YM condition relative to the control condition.
Bym -0.171, t value =-2.074. the critical t-value for the two tailed test with 25 degrees of freedom is 2.06.
( According to teacher reports, the PATHS intervention was more effective than no intervention in reducing children's long-term impulsivity/adhd and aggressive behavior. In the 5th year, or maintenance phase, PATHS remained superior to no intervention in terms of teacher-reported externalizing behavior.
According to the parent reports, PATHS contributes to reducing aggressive behavior. Moderate effect size for the primary long-term outcome variables.
By contrast, the triple-p intervention had no significant effect on children's overt externalizing behavior, and the paths + triple-p treatment did not have any stronger effect on externalizing behavior than paths alone. However, parents, teachers and children can provide inconsistent data regarding problem behavior in children.
Teacher rating of externalizing symptoms suggests that children in paths condition showed a greater overall decline in the externalizing symptoms of aggressive behavior and impulsivity than their c.g. counterparts on SBQ (both < .05). Moderate effect size: d= 0.42 for Aggr. Behavior and d= 0.46 for impulsivity scores.
Child -reported aggressive behavior was predicted by the child being male and by having a Swiss background.
Second major finding: the intervention did not increase any of the tested dimensions of social competence (i.e. prosocial behavior and socio cognitive skills).
Stevens et al. 2000
Flemish school based bullying intervention program N/A Bullying, victimization, effective in primary school, not effective in secondary school
For primary schools, the results showed reduced levels of bullying in both the treatment-with-support group and the treatment-withoutsupport group as compared with the control group. Both condition groups did not differ significantly from each other.
The data did not reveal significant outcomes on victimization. A clear time effect was observed (F(2,708)= 2,28 p < 0,001) showing an increase over time for all conditions.
For secondary schools, the results show better outcomes on bullying and victimization among students in the treatment-without-support group compared with students in the treatment-with-support group. Students in both condition groups did not differ from students in the control group. Not statistically significant for non-disruptive behavior.
Findings indicated that students in the intervention group endorsed 31% fewer substance use behaviors (incidence rate ratio [IRR] = 0.69), 37% fewer violence-related behaviors (IRR = 0.63) and 41% fewer bullying behaviors (IRR = 0.59), respectively, compared to students in the control schools. Reduction in reported disruptive behaviors was of a similar magnitude (27%, IRR = 0.73), but was not statistically significant.
Limitations: the study did not have baseline data for about half of the sample: a self-report of negative behaviors was used as a basis for outcomes measures; a relatively small number of schools; the mobility of students in this study was relatively high.
( Positive Action mitigated increases over time in youth reports of normative beliefs supporting aggressive behaviors, and of engagement in disruptive behavior and bullying (girls only) and (2) parent reports of youth bullying behaviors (boys only). At study end point, students in Positive Action schools also reported low ratio of violence-related behavior than students in control schools. Schoolwide findings indicated positive program effects on both disciplinary referrals and suspensions.
Data also were collected from teachers on bullying and conduct problems. No evidence of program effects were found on these outcomes.
Program effect sizes ranged from 0.26 to 0.68.
Several limitations: self-report has potential reporting bias; high mobility of students and turn over in the study period. Most measures showed no significant change at the follow up, indicating maintenance of gains.
Further significant reductions in scores were shown for childreported total bullying, t (1, 21) = 3.01, p < .01, and child-reported anxiety, t (1, 21) = 2.46, p < .05.
Waasdorp et al. 2012
"Positive Behavioral Interventions and Supports"
Four-year trial Bullying, rejection by peers High efficacy Analyses indicated that children in schools implementing the SWPBIS displayed lower rates of teacher-reported bullying and of peer rejection than those in schools without SWPBIS. A significant interaction also emerged between grade level of first exposure to SWPBIS and intervention status, suggesting that the effects of SWPBIS on rejection were strongest among children who were first exposed to SWPBIS at a younger age.
The hierarchical linear modeling results indicated that children in the SWPBIS schools displayed significant less bullying behavior (y= -0,02, t = -2,60, p< .05, SE = 0,01) and experienced lower levels of rejection (y= -0.03, t= -2,32, p< 0,05, SE =0,016) over time vs children in the comparison schools.
The significant cross-level interaction effect indicated that children in higher grades in comparison schools showed greater increases in rejection relative to their age-mate in SWPBIS schools.
Effective prevention efforts targeting this age group have the potential to attenuate the typical spike in bullying during middle school.
( Likewise a change was observed favoring the intervention group in all the other outcomes from Wave 1 to Wave 3, albeit some of the differences were small (e.g., for empathy toward victims).
Compared with the control school students at Wave 2, students in KiVa schools had a lower level of peer-reported victimization (b = )0.167, p < .008). At Wave 3, positive intervention effects emerged for self-reported victimization (b = )0.154, p < .001) and for selfreported bullying (b = ) 0.085, p = .012), as well as for peer reported victimization (b = )0.309, p < .001). Students in KiVa schools were less victimized and, according to self-reports, bullied others less than control-school students. The intervention seemed to decrease also peer-reported bullying, but this effect did not reach statistical significance (b = )0.130, p = .095).
The intervention had some positive effects on the bystanders' behaviors as well. At Wave 2, the KiVa school students defended victims more (b = 0.110, p = .046), compared to the control-school students. By Wave 3, however, the intervention effect had diminished (b = 0.080, p = .251) turning the result not significant. Positive effects emerged at Wave 3 for assisting the bully (b = )0.131, p = .011) and reinforcing the bully (b = )0.168, p = .019). This means that 9 months after the intervention, KiVa school students assisted and reinforced the bully less than the controlschool students. On the whole, the results give clear support to the effectiveness of the KiVa program.
Compared to the control-school students at Wave 2, students in KiVa schools had more anti-bullying attitudes (b = 0.088, p = .021) and empathy (b = 0.059, p = .002). However, by Wave 3, these intervention effects had diminished, making the results statistically not significant (b = 0.056,p = .139 and b = 0.039, p = .065 for attitudes and empathy, respectively). At the posttest assessment, KiVa school students reported having more self-efficacy for defending (b = 0.052, p = .026) and well-being at school (b = 0.096, p = .011), compared to the control-school students.
Results -2: The intervention and control conditions were statistically equal on peer-reported victimization at wave 1 ( 2 (1)=0.19, p=0.66). Students in the intervention condition reported significantly less victimization at wave 2 ( 2 (1)=13.68, p<0.01) and wave 3 ( 2 (1)=57.11, p<0.01). The effect sizes for these differences were -1.08 at wave 2 and d=-2.19 at wave 3. Similar patterns were found for the other three outcome variables.
Students' positive peer perceptions actually decreased in both conditions, but the decrease was less dramatic in the intervention condition: peer ratings were equal at wave 1 (d=0.04; 2 1)=0.56, p=0.46) but significantly different at wave 3 (d=0.20; 2 (1)=5.50, p=0.02).
Mean depression levels increased less dramatically for the intervention conditions as compared to the control condition. However, this effect failed to reach statistical significance. The conditions reported equal levels of depression at wave 1 (d=0.02; 2 (1)=0.07, p=0.80) and at wave 3 (d=-0.09; 2 (1)=2.98, p=0.08). Finally, anxiety showed decreases in both conditions over time, though a larger decrease was reported for those receiving the intervention. The conditions reported equal levels of anxiety at wave 1 (d=-0.03; 2 (1)=1.27, p=0.26) but not at wave 3 (d=-0.13; 2 (1)=21.84, p<0.01).
Results -3: initial evidence suggests KiVa may be an effective intervention to reduce frequencies of cyberbullying (conditional on age) and cyber-victimization among elementary school students and, to some degree, among middle school youth. Our findings also suggest that it may important to analyse age and gender when addressing questions such as prevalence of cyberbullying and cybervictimization, and the intervention effects on these behaviors.
( The intervention showed less of a decline in empathy compared to psychiatric consultation (p < .01) and control conditions (p < .01).
The Peaceful Schools approach produced a significant decrease in off-task behavior (p < .001) and disruptive classroom behavior (p <.001) whereas behavioral change was not observed in the psychiatric consultation and control schools. The findings of reduced victimization (p < .05), aggression (p < .01), and aggressive by standing (p <.01) were maintained in the follow-up year.
The limits set by "*" are described in detail in the results paragraph. The KiVa program is rooted on the evidence that bullying behavior can be reduced by reducing the motivation related to the social rewards that the bully obtains from the behavior of bystanders; therefore a positive change in the behaviors of bystanders is expected to have a direct impact on the behavior of bullies [28, 6] . The intervention on bystanders' behavior involves increasing their sense of selfefficacy regarding their ability to stop bullying behaviors, and promoting their empathy toward the victims, since both characteristics showed a correlation with the support and protection of victimized peers [43] [44] [45] . The program consists of both universal and focused actions, including classroombased lessons and between-lesson activities (such as a computer game to develop the abilities related to the lessons), as well as actions related to specific bullying incidents, through both adult and peer support for the victim, individual and group discussions with both the victim and the bully, and the identification -by the teacher -of some of the victim's classmates who were challenged to find ways to support their classmate in case of future incidents (see Salmivalli & Poskiparta [46] for an extensive program description).
The results of the studies demonstrate the efficacy of the KiVa program in reducing the levels of bullying and victimization, and at the same time reducing several internalized symptoms related to the effect of living in a social environment perceived as unsafe, such as anxiety and depression.
The KiVa program appears effective in the reduction of cyber-bullying and cyber-victimization too [30] , especially when applied with younger children.
The "Youth Matters" program [47] is rooted in the theoretical framework outlined in the social development model (SDM) [48] . The SDM includes concepts coming from social control theory [49] , social learning theory [50] , and differential association theory [51, 52] . According to the SDM theory, four factors inhibit the development of antisocial behaviors in children: bonding, defined as attachment and commitment to the referred group (family, school) [53] ; belief in the norms and values shared by the group; external constraints expressed through clear and consistent policies and standards opposing antisocial behaviors [54] [55] [56] ; social, cognitive and emotional skills that give children a set of tools to solve problems [57, 58] , to act with confidence and assertiveness in social situations [59] , and to resist influences or impulses that may lead the subjects to violate social interaction rules [60] . This program is also the only systemic project performing the expected intervention actions at the classroom level, excluding other levels. Results yielded limited evidence of the program's positive impact on bullying behavior and, consequently, on outcome for bully victimization, which was significantly lower in the intervention group than in the control condition.
Mixed Intervention Programs
Some studies were aimed at the integration and comparison of universal interventions and at more focused actions with the children directly involved in the phenomenon [26] ; or still were attempts to check the usefulness of actions involving families [61] .
Fonagy [26] conducted a study to verify if the global intervention called "Creating a Peaceful School Learning Environment" (CAPSALE) obtained better effects on bullying, victimization or bystanders behavior when compared to school psychiatric consultation (SPC) provided to children (especially victims) involved in bullying episodes [26] . Fonagy found greater effects in the CAPSALE program, while the results of the individual intervention were less clear.
Malti verified the opportunity of integrating a global program, "Promoting Alternative Thinking Strategies" (PATHS), within a program addressed to the families, "Triple-P". The authors observed that the combination of the programs does not show better results than the PATH program alone, while when compared to the control group both show efficacy in improving social skills and reducing internalized and externalized problems related to violent behaviors among peers.
DISCUSSION
The phenomenon of bullying is a major problem in schools, and it originates persistent psychological problems. For the time being, there is no internationally recognized definition of bullying that takes into account all the aspects involved: bullying remains a complex, multidimensional phenomenon, whose etiology has not been identified with certainty. In a recent work [62] has highlighted a number of disputes about the definition and measurement of bullying, emphasizing the importance of distinguishing between bullying actions and aggression in general, and between victimization due to bullying and general victimization. Different models of explanation of the phenomenon are still being considered by various scientific disciplines -medical, psychological, and social sciences [63, 35] .
Correspondingly, bullying is of interest to researchers and clinicians and a variety of intervention models has been proposed to reduce or prevent it. Some of these programs have focused interventions directly on the students involved (i.e., the bully/cyberbully, the victims and the bystanders), while others aim to change the broader social climate (e.g. whole school approaches). According to a systematic review by Vreeman, Aaron & Carroll [19] of school-based interventions, some studies have shown positive effects by the Olweus Bullying Prevention Program while others have found no reductions in victimization and bullying. In addition, significant differences in outcomes have been reported for the primary and secondary school levels. However, Vreeman and collaborator [19] found that the whole school approach is more effective than individual programs. Several authors [10, 19, 64] already worked to determine the most effective anti-bullying intervention and to provide guidelines for the treatment of this situation. Nevertheless the results collected by the studies made so far, show that there is no clear position shared by social scientists, and a wide range of models persists. Consequently, we wondered what the variables are that actually make an intervention truly effective and replicable. In a previous meta-analysis [65] on interventions against bullying has found that the large variability of experimental designs, measures, and the types of intervention make it difficult to establish certain trends. He writes that the majority of interventions is effective in changing the opinion on bullying in people, but less effective in actually changing the dynamics of bullying. To overcome some of these difficulties, we chose to evaluate only randomized controlled trials, reducing the variety of designs and increasing the quality of the data collected.
We found that most of the experiments on bullying are not a randomized controlled trial. Which may reflect problems in carrying out such interventions. However, it is important to understand how many treatments were able to reduce the principal components of bullying (bullying, victimization and bystanders behavior). In this respect, we found that the bullying behavior is the focus of 15 studies among the selected ones, while just 7 of the interventions focused on the victims of bullying, and only 1 RCT, included in the review, dealt with the issue of cyber-bullying. In 3 studies the treatment was also focused on the behavior of those who passively participate in acts of bullying (aggressive and helpful bystanders). The reduction of aggressive or frankly antisocial behaviors was the aim of 4 studies. Finally, we directed our attention to the well-being dimensions and problematic areas, always correlated to bullying. About half of the studies focused on the reduction of psychiatric symptoms, which can be further divided into internalized symptoms such as anxiety and depression and externalizing symptoms, such as aggressive, impulsive or non-aggressive conduct disorders, dealt with by eight studies and by only one, respectively. The focus on aggressive behavior is predominant in the objectives of anti-bullying interventions, whether it is defined in terms of psychiatric illness or not.
Treatments are focused on several dimensions related to well-being of children and adolescents. 5 studies considered the social well-being dimensions, such as satisfaction for life at school, or interactions with peers; 2 studies analysed the dimension of good social functioning as related to the improvement of socio-cognitive abilities or social skills. Other aspects of wellness that anti-bullying intervention programs seek to improve are related to mental health aspects, such as the capacity of mentalization of behaviors (and therefore a greater ability to avoid implementing violent behaviors as the only social interaction strategy), the ability to show empathy for the victims (4 studies), or the levels of self-esteem and self-efficacy (3 studies), as shown in Table 5 .
Many studies are based on a social approach to bullying, and consider it as a group process that involves young people, teachers and parents in a system of mutual influences. This approach has produced programs to change the public opinion about bullying behaviors and modify behavior in the social contexts where it develops, based on the assumption that this phenomenon will change if it is counteracted on several fronts.
These anti-bullying programs seem more effective than others having a different focus. The most rewarding programs appear to be those that have the whole class as the main target of intervention, often accompanied by individually focused actions, or family involvement. These interventions are in the form of lessons, role-playing and other strategies (e.g. KiVa Program) and showed promising results.
Anti-bullying programs targeted at changing the behavior of the bully or the victim, without affecting the whole social context, also show a moderate effect on reducing the principal components of the phenomenon (primary outcomes).
As described in table 4, about 80% of the studies reported improvements in the experimental group in at least one of the main components, which reported victimization commitment, bullying acts, or observers' attitude. This finding is encouraging, although no information is available on the duration of the effects 12 to 24 months after the treatment, and many studies did not report follow-up information.
We noted several obstacles to the generalizability of the results for each intervention program analyzed. For example, some programs showing a high reduction of bullying record poorer results if replicated in a different school district [34] .
Some studies showed how the phenomenon of bullying has a natural development curve over time, but others showed a rising trend of bullying behaviors in the passage from primary to secondary school, with a higher risk of victimization and social exclusion for the victims [39] . Hence, it seems that implementing the interventions during the last grades of primary school is important to prevent the phenomenon and contributes to reducing it in the future [39] . Bullying appears to be more frequent in the male student population, which tolerates aggressive behaviors more, while among female students more indirect forms of bullying are more frequent, such as spreading rumors or social isolation. In the study by Fonagy [26] , male students showed higher levels of aggressive behavior compared to females before the intervention, and at follow-up seemed to benefit from the effects of the treatment less continuously. The results of other studies though, like the KiVa program, were not affected by gender difference [28] .
The socio-economic status (SES) is a variable able to predict the intensity of the presence of bullying behaviors or experiences of victimization independently from the effect of treatment [26] , as it seems to be associated with the probability of experiencing bullying and/or victimization.
Previous systematic reviews on interventions against bullying have highlighted the complexity of the phenomenon [61] . The definition of bullying remains controversial and complex. Several factors such as gender, age, socioeconomic status of the young people involved in bullying are emerging as important mediators in the analysis of intervention effectiveness, and should be considered in a more systematic way to produce an operational definition of the phenomenon, and plan more timely interventions.
Some obstacles we encountered in the analysis of the studies were the variety of experimental designs and the lack standardized measures for the evaluation of the outcomes that were shared and common to different studies. This aspect makes the comparison of the studies in terms of effects and results more complex, and limits the possibility to generalize the collected information. Among the limitations was the lack of internal coherence among the measures of some studies.
Our reflections are of course affected by the many limitations of this systematic review. We only included studies published in English and, consequently, we probably excluded some relevant studies. Yet, only the studies with an RCT design were included in our analysis, and this gave a high standard in terms of quality of the designs, but at the same time led to the exclusion of a great number of antibullying intervention programs that often apply quasiexperimental or cohort study designs. In particular, this was a limitation in the selection of programs against cyberbullying: in this case we were able to include only one article. The use of variable outcome measures may further limit the ability to measure the effects of these interventions accurately.
In conclusion, the analysis presented here in should be considered as a starting point for future research. The aspects that would prove useful for the orientation of future studies include longer follow-up periods, in order to assess the actual changes over time at both the individual and the group levels; the use of validated psychometric tools; the implementation of more controlled trial studies. In order to develop a good prevention program and actions targeted at combating bullying (and cyber-bullying) and all the issues related to it (social adaptation and psychological problems), and to approach to the highest goal of school inclusion, we believe it of high importance to outline and follow a common line of action for the whole European community.
